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(57) ABSTRACT 

A combined igniter and flame sense electrode for a dual stage 
gas burner that includes a first burner and a second burner is 
disclosed. The electrode includes a first conductive element 
mounted on the shaft and positioned closer to the first burner 
than to the second burner, a second conductive element 
mounted on the shaft and positioned closer to the second 
burner than to the first burner; and one or more electrical 
connectors connected to the conductive elements. An elec 
trode according to the invention can also be used with a single 
stage gas burner, by placing the first conductive element at the 
position of high level flame from the burner and by placing the 
second conductive element at the position of low level flame 
from the burner. A gas burner assembly incorporating Such an 
electrode, and a gas appliance incorporating such a gas burner 
assembly, are also disclosed. 
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1. 

DUAL DISC ELECTRODE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the benefit of provisional applica 
tion No. 60/592,896 that was filed Jul. 30, 2004, the disclo 
sure of which is incorporated by reference. 

FIELD OF THE INVENTION 

The present invention relates generally to ignition and 
flame sensing for a gas burner and, more particularly, to a 
combined igniter and flame sense electrode that can reliably 
ignite and sense the presence of flame from both burners of a 
stacked dual stage gas burner or from a single stage burner 
able to operate at a high flame level or a low flame level. 

BACKGROUND OF THE INVENTION 

Many consumers prefer gas cooking appliances over elec 
tric cooking appliances for a variety of reasons. For example, 
the gas flame of a gas cooking appliance can deliver heat 
nearly immediately, while electric cooking appliances usu 
ally require at least Some delay to bring a resistive heating 
element up to operating temperature. A gas flame can also 
provide better visual feedback regarding temperature and 
heat delivery during cooking compared to an electric cooking 
appliance with a resistive heating element. Although either 
type of cooking appliance can deliver very good performance, 
many consumers simply prefer gas, especially in the field of 
premium and high end cooking appliances sold to discerning 
COSU.S. 

Automatic ignition systems are well known in gas cooking 
appliances. Early systems that include a continuous pilot 
flame have largely been replaced with electronic ignition 
systems. A typical electronic ignition includes a burner elec 
trically connected to ground, and an electrode placed near the 
burner and electrically connected to a source of relatively 
high voltage, for example 10-20 kV. The source of relatively 
high Voltage can be, for example, a transformer that receives 
normal household power (120VAC or 240VAC at 60Hz) and 
steps that Voltage up to produce a relatively high output volt 
age, for example in the range of 10-20 kV. Because the trans 
former is typically configured to deliver this relatively high 
output Voltage at a relatively low current, for example in the 
range of milliamps, the high output Voltage generally does not 
present any unusual hazard. 

To provide ignition, this relatively high Voltage is applied 
to the electrode, and the resulting difference in electric poten 
tial between the high-voltage electrode and the burner (which 
is electrically connected to ground) causes a spark to jump the 
gap between the electrode and the burner. Assuming that gas 
is flowing from the burner when the spark occurs, the spark 
thereby ignites the gas to produce a gas flame which will 
ordinarily continue burning until the flow of gas is stopped. 

Automatic flame detection systems are also well known. 
An automatic flame detection system can be used to automati 
cally shut off the flow of gas to a burner if no flame is present, 
for example if the ignition system fails initially, or if the flame 
is accidentally blown out after Successful ignition. Instead of 
stopping the flow of gas, an automatic flame detection system 
can be used to trigger ignition when gas begins to flow, or to 
trigger re-ignition after flame loss. An automatic flame detec 
tion system can also be used for a combination of these 
purposes, for example by attempting ignition for a period of 
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2 
time after the gas begins to flow, and then shutting off the flow 
of gas if ignition is not achieved within some finite period of 
time. 
Many commercial flame detection systems take advantage 

of electrical properties of the flame, in particular the fact that 
a flame includes electrically charged particles that can con 
duct electricity. For example, when a flame produced by a gas 
burner extends outwardly from the burner to touch at least 
part of an electrode, the flame forms an electrically conduc 
tive path between the burner and the electrode. When the 
flame goes out, the electrically conductive path between the 
burner and the electrode disappears. By measuring the pres 
ence or absence of the electrically conductive path between 
the burner and the electrode, the presence or absence of the 
flame from the burner can be detected. 

Systems which utilize a single electrode for flame detec 
tion and flame ignition are also known, for example as taught 
in U.S. Pat. No. 3,614,280. 

Because of the wide variety of foods that can be prepared 
using any cooking appliance, the optimum rate of heat pro 
duction can also vary widely. For example, to boil a large 
kettle of water a cook may wish to apply a large quantity of 
heat to the kettle over a short period of time. In contrast, to 
melt chocolate or keep a sauce simmering at Serving tempera 
ture, a cook may wish to apply a relatively low level of heat 
over a long period of time. Thus, a cook may desire a cooking 
appliance capable of delivering both low levels of heat over a 
long period of time, and high levels of heat over a short period 
of time. 

For this reason, both electrical and gas cooking appliances 
are often provided with a plurality of burners, with each 
burner specially adapted to provide a low level of heat or a 
high level of heat. For example, some burners on a gas range 
(“high output' burners) may be adapted to deliver high levels 
of heat in a short period of time, for example by including a 
large number of gas ports of a relatively large size. Other 
burners (“simmer” or “low output' burners) may be adapted 
to deliver low levels of heat over a long period of time, for 
example by including a relatively small number of gas ports 
of a relatively small size. 

In practice, the actual heat output of either a high output 
burner or a simmer burner can be modulated over a usable 
range by adjusting the gas flow to the burner. However, the 
upper and lower limits of the usable range of heat delivery 
from a particular burner are generally determined by the 
construction of the burner itself. For example, when the gas 
ports from a simmer burner are Saturated with gas, the result 
ing heat output represents the maximum heat output that can 
be produced by a simmer burner of that particular construc 
tion. Similarly, when the flow of gas to a high output burner is 
adjusted downward to reduce the heat output of that burner, a 
minimum level of gas flow will be reached that will sustain a 
flame on a high output burner of that construction. 

Because of the limited Surface area of a typical gas cooking 
appliance, the total number of burners that can be accommo 
dated on a single cooking appliance is also limited. For 
example, a typical gas cooking appliance might contain two 
simmer burners and two high output burners. The mix of 
simmer burners and high output burners used on a particular 
gas appliance is preferably chosen to provide the most appro 
priate set of burners according to the needs of the owner of 
that appliance. 

However, even with a suitable mix of simmer and high 
output burners on a particular gas cooking appliance, it is 
Sometimes the case that additional simmer burner capacity 
may be needed when only high output burners are available, 
or vice versa. For this reason, “dual stage' burners have been 
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developed that include both high output and simmer features, 
for example as taught by U.S. Pat. No. 6,322.354, which is 
owned by the assignee of this application. 
A typical dual stage gas burner includes a first main burner 

and a second simmerburner. The main burner and the simmer 
burner are each typically formed as a ring, with the radius of 
the main burner somewhat larger than the radius of the sim 
merburner, and with the main burner stacked on top of the 
simmerburner (or vice-versa). Combined flame detection and 
ignition electrodes have been used with dual stage gas burn 
ers, however existing electrodes used for this purpose are 
known to have several practical limitations. One manifesta 
tion of these limitations is "nuisance sparking, where initial 
ignition attempts are repeated unnecessarily when the flame 
detection circuitry falsely reports that no flame has been 
ignited when the flame has already been lit. 

First, because either the main burner or the simmer burner 
of a dual stage gas burner can be in use at any given time, a 
combined flame detection and ignition electrode must be able 
to sense flame from either the main burner or the simmer 
burner. To reliably detect the presence of a flame from the 
main burner, a flame detection electrode should ideally be 
placed at a location reached by the outer portion of the flame 
from the main burner. To reliably detect the presence of a 
flame from the simmer burner, a flame detection electrode 
should ideally be placed at a location reached by the outer 
portion of the flame from the simmer burner. Because the 
flame produced by the main burner is typically much larger 
than the flame produced by the simmer burner, it has been 
found that electrode locations that work well in detecting 
flame from the main burner may not work well in detecting 
flame from the simmer burner, and vice-versa. 

Second, when used with a dual stage burner, a combined 
flame detection and ignition electrode must be able to ignite 
gas flowing from either the main burner or the simmerburner. 
To reliably ignite gas flowing from the main burner, a flame 
ignition electrode should ideally be placed at a location where 
the spark from the electrode will pass through the gas flowing 
from the main burner. To reliably ignite gas flowing from the 
simmer burner, a flame ignition electrode should ideally be 
placed at a location where the spark from the electrode will 
pass through the gas flowing from the simmer burner. 
Because the main burner and simmer burner are typically 
stacked on top of each other, it has been found that electrode 
locations that work well in igniting flame from the main 
burner may not work well in igniting flame from the simmer 
burner, and Vice-versa. 

Thus, finding a location for a conventional flame detection 
electrode that will reliably detect flame from both the simmer 
and main burners is problematic. Finding a location for a 
conventional flame ignition electrode that will reliably ignite 
both the simmer and main burners is also problematic. These 
problems are compounded when the same electrode is used 
both for ignition and for flame detection. 
What is needed is a flame detection electrode that can be 

positioned to reliably detect flame from both the simmer and 
main burners. What is further needed is a flame ignition 
electrode that can be positioned to reliably ignite flame from 
both the simmer and main burners. What is further needed is 
a combined flame detection and ignition electrode that can be 
positioned to reliably detect and ignite flame from both the 
simmer and main burners. What is further needed is a dual 
stage gas burner system including a flame detection and igni 
tion electrode that will reliably detect and ignite both the 
simmer and main burners. What is further needed is a gas 
cooking appliance with a dual stage gas burner System includ 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
ing a flame detection and ignition electrode that will reliably 
detect and ignite both the simmer and main burners. 

SUMMARY OF THE INVENTION 

An preferred embodiment of the invention relates to an 
electrode having a head that include an upper disc made of an 
electrically conductive material (such as a metal) and having 
a first radius, a middle section made of an electrically con 
ductive material, and a lower disc made of an electrically 
conductive material and having a second radius. The upper 
disc, the middle section, and the lower disc are electrically 
connected together, for example by a coaxial rod that keeps 
the three pieces in intimate contact or by soldering, and 
adapted to be electrically connected to flame sense and igni 
tion circuitry using an electrical connector. 
An electrode according to the invention is adapted to be 

positioned near a dual stage gas burner by selecting the posi 
tion and radius of the upper disc to reliably ignite and detect 
flame from the upper burner in a stacked dual stage gas 
burner, and by selecting the position and radius of the lower 
disc to reliably ignite and detect flame from the lower burner 
in a stacked dual stage gas burner. 
An electrode according to the invention is adapted to be 

positioned near a single stage gas burner adapted to operate a 
minimum flame output or a maximum flame output, by select 
ing the position and radius of the upper disc to reliably ignite 
and detect flame from the burner during maximum flame 
output, and by selecting the position and radius of the lower 
disc to reliably ignite and detect flame from the burner in a 
stacked dual stage gas burner during minimum flame output. 
A similar electrode to the preferred embodiment of the 

invention relates to an electrode having an integrally formed 
head made of an electrically conductive material (Such as a 
metal) that includes an upper disc having a first radius, a 
middle section, and a lower disc having a second radius. The 
conductive portions of the head are adapted to be electrically 
connected to flame sense and/or ignition circuitry using an 
electrical connector. This electrode according to the invention 
performs similarly to the preferred embodiment having a 
conductive head formed of separate pieces, but it can be 
somewhat more difficult to manufacture. 
An alternative embodiment of the invention relates to an 

electrode having ahead that includes an upper disc made of an 
electrically conductive material (such as a metal) and having 
a first radius, a middle section made of a non-conductive 
material (such as a porcelain or ceramic) and a lower disc 
made of an electrically conductive material and having a 
second radius. The upper disc and the lower disc are electri 
cally connected together, for example by intimate contact or 
by Soldering, and adapted to be electrically connected to 
flame sense and ignition circuitry using an electrical connec 
tOr. 

Another embodiment of the invention relates to an elec 
trode having a head that includes an upper disc made of an 
electrically conductive material. Such as a metal, and having 
a first radius, a middle section made of a non-conductive 
material. Such as a porcelain, and a lower disc made of an 
electrically conductive material. Such as a metal, and having 
a second radius. The upper disc and the lower disc are elec 
trically isolated from one another. The upper disk is adapted 
to be electrically connected to a first flame sense and ignition 
circuitry using a first electrical connector. The lower disk is 
adapted to be electrically connected to a second flame sense 
and ignition circuitry using a second electrical connector. An 
electrode according to this embodiment is adapted to enable 
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the use of independent and separate ignition and flame detec 
tion circuitry for the simmer and main burners. 

Another aspect of the invention relates to a gas burner 
system that includes an electrode according to the invention. 
Yet another aspect of the invention relates to an appliance that 
includes an electrode according to the invention. 

Other principal features and advantages of the invention 
will become apparent to those skilled in the art upon review of 
the following drawings, the detailed description, and the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The exemplary embodiments will hereafter be described 
with reference to the accompanying drawings, wherein like 
numerals will denote like elements. 

FIG. 1 is a perspective view of a prior art gas burner 
assembly comprising a prior art combined igniter and flame 
sense electrode with a dual stage stacked gas burner turned 
off: 

FIG. 2 is a perspective view of the prior art gas burner 
assembly of FIG. 1 producing a high level flame from the 
main burner, 

FIG. 3 is a perspective view of the prior art gas burner 
assembly of FIG. 1 producing a low level flame from the 
simmer burner, 

FIG. 4 is a side view of the prior art electrode of FIG. 1; 
FIG. 5 is a cross-section of the prior art electrode of FIG. 4 

taken along the line 5-5 thereof; 
FIG. 6 is a perspective view of a preferred embodiment of 

a gas burner assembly according to the invention, with a 
combined igniter and flame sense electrode according to the 
invention with a dual stage stacked gas burner turned off 

FIG. 7 is a perspective view of the gas burner assembly of 
FIG. 6 producing a high level flame from the main burner; 

FIG. 8 is a perspective view of the gas burner assembly of 
FIG. 6 producing a low level flame from the simmer burner; 

FIG. 9 is a side view of the electrode of FIG. 6; 
FIG. 10 is a cross-section of the electrode of FIG. 9 taken 

along the line 10-10 thereof; 
FIG. 11 is a side view of an alternative embodiment of a 

combined igniter and flame sense electrode according to the 
invention; 

FIG. 12 is a cross-section of the electrode of FIG. 11 taken 
along the line 12-12 thereof; 

FIG. 13 is a side view of another embodiment of a com 
bined igniter and flame sense electrode according to the 
invention; 

FIG. 14 is a cross-section of the electrode of FIG. 13 taken 
along the line 14-14 thereof; 

FIG. 15 is a cross-section of the burner assembly of FIG. 6 
taken along the line 15-15 thereof; and 

FIG. 16 is a perspective view of a cooking appliance 
according to another aspect of the invention with a combined 
igniter and flame sense electrode and a dual stage stacked gas 
burner. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGS. 1-3 show a prior art combined igniter and flame 
sense electrode, indicated generally at 20, with an exemplary 
dual stage stacked gas burner, indicated generally at 22, in 
three different modes of operation. FIG. 1 shows the burner 
turned off, FIG. 2 shows the burner producing a high level 
flame 30 from the main burner 23, and FIG. 3 shows the 
burner producing a low level flame 31 from the simmerburner 
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6 
24. FIGS. 1-3 are provided to illustrate limitations of such 
prior art electrodes when used with an exemplary dual stage 
stacked gas burner. In FIGS. 1-3, the prior art electrode 20 and 
the exemplary burner 22 are mounted together on a base 27, 
forming an exemplary prior art burner assembly 28. 
The prior art electrode 20 of FIGS. 1-3 includes a disc 21 

formed of a conductive metal. Such a prior art electrode 20 
can be used for ignition, by grounding the burner 22 and 
applying a relatively high Voltage to the disc 21, so that a 
spark jumps from a point on the disc 21 that is relatively near 
to the burner 22 to ignite gas flowing from the burner 22. Such 
a prior art electrode 20 can also be used to detect flame in the 
vicinity of the disc 21, by measuring the conductivity 
between the disc 21 and the burner 22. 

The exemplary burner 22 of FIGS. 1-3 includes a main 
burner 23 stacked on top of a simmer burner 24, where the 
main burner 23 is adapted for high flame output and the 
simmer burner 24 is adapted for low flame output. For 
example, the main burner gas ports 25 may be more numerous 
and with larger apertures than the simmerburner gas ports 26. 
In the exemplary burner 22, the main burner 23 and the 
simmerburner 24 are each formed as a ring, with the radius of 
the main burner 23 somewhat larger than the radius of the 
simmer burner 24. 

The prior art electrode 20 can have at least two practical 
limitations when used with a dual stage gas burner, such as the 
exemplary burner 22. First, the prior art electrode 20 may not 
reliably detect flame from both the main burner 23 and also 
from the simmer burner 24. Second, the prior art electrode 20 
may not reliably ignite gas from both the main burner 23 and 
also from the simmer burner 24. 

Because either the main burner 23 or the simmer burner 24 
of the exemplary burner 22 can be in use at any given time, 
reliable detection of flame from either the main burner 23 or 
the simmer burner 24 is required. In order to reliably detect a 
flame, the disc 21 of the prior art electrode 20 should be 
positioned so that the flame consistently reaches the imme 
diate vicinity of the disc 21. 

FIG. 2 shows the exemplary burner 22 producing a high 
level flame, indicated generally at 30, from the main burner 
23. As shown in FIG. 2, the high level flame 30 extends from 
the main burner 23 to completely encompass the disc 21 of the 
prior art electrode 20. For this reason, the prior art electrode 
20 should reliably detect a high level flame 30 when the disc 
21 of the electrode 20 is positioned horizontally and vertically 
adjacent to the main burner 23 as shown in FIGS. 1-3. 

FIG. 3 shows the exemplary burner 22 producing a low 
level flame, indicated generally at 31, from the simmer burner 
24. In FIG. 3, the low level flame 31 does not extend far 
enough from the simmer burner 24 to consistently reach the 
disc 21 of the prior art electrode 20. For this reason, the prior 
art electrode 20 is unlikely to reliably detect a low level flame 
31 when the disc 21 of the electrode 20 is positioned horizon 
tally and vertically relative to the burner 22 as shown in FIGS. 
1-3. 

It would be possible to reposition the electrode 20 closer to 
the simmer burner 24 so the low level flame 31 reaches the 
disc 21 more consistently, to improve reliable detection of the 
low level flame 31. However, the main burner 23 and the 
simmer burner 24 are stacked, so the high level flame 30 and 
the low level flame 31 are produced at different vertical posi 
tions relative to the vertical position of the disc 21 of the 
electrode 20. Similarly, the high level flame 30 extends farther 
horizontally from the central axis of the burner 22 than the 
low level flame 31, because the high level flame 30 is larger in 
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Volume than the low level flame 31, and/or because the radius 
of the main burner 23 is larger than the radius of the simmer 
burner 24. 

For these reasons, the best position for the disc 21 of the 
prior art electrode 20 to detect a high level flame 30 is not the 
same as the best position to detect a low level flame 31. With 
the prior art electrode 20, moving the electrode 20 to improve 
reliable detection of a low level flame 31 would adversely 
affect reliable detection of a high level flame 30. Depending 
on the geometry of the burner 22 and on the relative volumes 
of the high level flame 30 and low level flame 31, it may not 
be possible to find a position for the prior art electrode 20that 
will reliably detect both a high level flame 30 and a low level 
flame 31. 
The prior art electrode 20 has similar problems when used 

to ignite both a high level flame 30 from the main burner 23 
and a low level flame 31 from the simmer burner 24. Because 
either the main burner 23 or the simmer burner 24 of the 
exemplary burner 22 can be used at any given time, reliable 
ignition of gas from either the main burner 23 or the simmer 
burner 24 is required. To reliably ignite gas flowing from each 
of the two burners, the electrode 20 should be placed at a 
horizontal and vertical position so that the spark from the disc 
21 will pass through gas flowing from whichever burner is 
being ignited. 
As with flame detection, the optimum positions for ignition 

of the two different burners differ because of the geometry of 
the burner 22 and the different gas flow rates of the main 
burner 23 and the simmer burner 24. As with flame detection, 
depending on the geometry of the burner 22 and on the rela 
tive volumes of the high level flame 30 and low level flame 31, 
it may not be possible to find a position for the prior art 
electrode 20that will reliably ignite both a high level flame 30 
from the main burner 23 and a low level flame 31 from the 
simmer burner 24. 

FIGS.4 and 5 provide side and cross-section views, respec 
tively, of the prior art electrode 20 of FIG. 1. The prior art 
electrode 20 includes a shaft 32 having a first end that termi 
nates in a conductive disc 21. The other end of the shaft 32 is 
open, allowing access to an electrical connector 33 that is 
electrically connected, for example by intimate contact or by 
soldering, to the conductive disc 21. The electrical connector 
33 and the conductive disc 21 are formed of an electrically 
conductive material. Such as a metal, that is resistant to heat 
and corrosion. The electrical connector 33 includes a hole 34 
which is adapted to engage a spring loaded pin in a comple 
mentary electrical Socket (not shown) to form an electrical 
connection to ignition and/or flame sense circuitry (not 
shown). 
A portion of the shaft 32 is hollow, whereby the shaft 32 

surrounds a cylindrical cavity 35, with the electrical connec 
tor 33 positioned within the cavity 35. The shaft 32 includes 
one or more notches 36, which are adapted to engage a spring 
loaded pin to retain the shaft in a mechanical Socket (not 
shown). The shaft is made of a non-conductive material able 
to tolerate the high heat levels in the vicinity of a gas flame, 
Such as a ceramic or porcelain material. 
The electrode 20 includes a shroud 37, for example to cover 

the mechanical socket. The shroud 37 is formed of a metal, 
Such as aluminum or stainless Steel, that can tolerate high heat 
and resist corrosion. The shroud 37 is electrically isolated 
from the electrical connector 33 and the conductive disc 21. 
The prior art electrode 20 includes a spacer portion 38 

between the shroud 37 and the conductive disc 21. The spacer 
portion 38 is formed as a portion of the shaft 32, of the same 
non-conductive and heat-tolerant materials as the rest of the 
shaft 32. 
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FIGS. 6-8 show a preferred embodiment of a gas burner 

assembly 41 according to the invention comprising a com 
bined igniter and flame sense electrode according to the 
invention, indicated generally at 40, along with an exemplary 
dual stage stacked gas burner, indicated generally at 22, in 
three different modes of operation. FIG. 6 shows the burner 
turned off, FIG. 7 shows the burner producing a high level 
flame 30 from the main burner 23, and FIG. 8 shows the 
burner producing a low level flame 31 from the simmerburner 
24. 
The burner 22 can be, for example, the burner taught in 

U.S. Pat. No. 6,322.354, owned by the assignee of this appli 
cation, the contents of which are hereby incorporated by 
reference. However, this is not required and other dual stage 
gas burners could be used. For example, a dual stage stacked 
gas burner where the upper stage is used for low flame output 
and the lower stage is used for high flame output could be 
used. Similarly, a dual stage gas burner where the main stage 
has the same radius, or a smaller radius, than the simmer stage 
could be used. Also, a dual stage gas burner having a main 
stage and a simmer stage which are not stacked could be used. 

FIGS. 9 and 10 provide side and cross-section views, 
respectively, of the electrode 40 of FIG. 6. The electrode 40 
includes a shaft 42 having a first end that terminates in a head, 
indicated generally at 50, that includes an upper conductive 
disc 52 and a lower conductive disc 54 surrounding a central 
portion 56. 

In the electrode 40, the upper conductive disc 52, the lower 
conductive disc 54, and the central portion 56 are electrically 
connected to each other, for example by intimate contact orby 
soldering, and formed of an electrically conductive material, 
such as a metal, preferably one that is resistant to heat and 
corrosion. The head 50 is preferably formed as an integral 
piece that includes the upper conductive disc 52, the lower 
conductive disc 54, and the central portion 56, although this is 
not required and the head50 may beformed of separate pieces 
which are joined together mechanically and electrically. 
The upper conductive disc 52 is preferably positioned ver 

tically at approximately the center of the vertical extent of the 
main (upper) burner 23. The horizontal position and the 
radius of the upper conductive disc 52 are preferably chosen 
so that a spark from the upper conductive disc 52 will pass 
through gas from the main burner ports 25 during ignition, 
and so that flame from the main burner 23 will consistently 
reach the immediate vicinity of the upper conductive disc 52. 
The nearest point of the upper conductive disc 52 is prefer 
ably about 2.5-3.0 mm horizontally from the nearest point on 
the main burner 23. 

Similarly, the lower conductive disc 54 is preferably posi 
tioned vertically at approximately the center of the vertical 
extent of the simmer (lower) burner 24. The horizontal posi 
tion and the radius of the lower conductive disc 54 are pref 
erably chosen so that a spark from the lower conductive disc 
54 will pass through gas from the simmer burner ports 26 
during ignition, and so that flame from the simmer burner 24 
will consistently reach the immediate vicinity of the lower 
conductive disc 54. The nearest point of the lower conductive 
disc 54 is preferably about 3.0-3.5 mm horizontally from the 
nearest point on the simmer burner 24. 

Thus, in the electrode 40 for a stacked dual gas burner with 
the main burner on top of the simmer burner, where the main 
burner has a larger radius than the simmer burner, the lower 
conductive disc 54 will generally have a larger diameter than 
the upper conductive disc 52. It follows that In a similar 
electrode according to the invention for a stacked dual gas 
burner with the simmer burner on top of the main burner, 
where the main burner has a larger radius than the simmer 
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burner, the upper conductive disc 52 will generally have a 
larger diameter than the lower conductive disc 54. 
The other end of the shaft 42 is preferably open, allowing 

access to an electrical connector 43 that is electrically con 
nected, for example by intimate contact or by Soldering, to the 
upper conductive disc 52, the lower conductive disc 54, and 
the central portion 56 of the head 50. The electrical connector 
43 is formed of an electrically conductive material, such as a 
metal, preferably one that is resistant to heat and corrosion. 
The electrical connector 43 preferably includes a hole 44 
which is adapted to engage a spring loaded pin in a comple 
mentary electrical Socket (not shown) to form a secure elec 
trical connection to ignition and/or flame sense circuitry (not 
shown). 
A portion of the shaft 42 is preferably hollow, whereby the 

shaft 42 surrounds a cylindrical cavity 45, with the electrical 
connector 43 preferably positioned within the cavity 45. 
However, this is not required and the shaft 42 may encapsu 
late a greater or lesser portion of the electrical connector 43, 
and the electrical connector 43 is not necessarily positioned 
within the shaft. 

The shaft 42 preferably includes one or more notches 46, 
which are adapted to engage a spring loaded pin to retain the 
shaft in a mechanical Socket (not shown), although this is not 
required. The shaft 42 is made of a non-conductive material, 
preferably one able to tolerate the high heat levels in the 
vicinity of a gas flame, such as a ceramic or porcelain mate 
rial. 
The electrode 40 preferably includes a shroud 47, for 

example to cover the mechanical Socket, although this is not 
required. The shroud 47 may be formed of a metal, such as 
aluminum or stainless steel, that can tolerate high heat and 
resist corrosion. The shroud 47 is preferably electrically iso 
lated from the electrical connector 43 and the upper conduc 
tive disc 52, the lower conductive disc 54, and the central 
portion 56 of the head 50. 

The electrode 40 preferably includes a spacer portion 48 
between the shroud 47 and the head 50. The spacer portion 48 
is preferably formed as an integral portion of the shaft 42, of 
the same non-conductive and heat-tolerant materials as the 
shaft 42. 

FIGS. 11 and 12 provide side and cross-section views, 
respectively, of an alternative embodiment of a combined 
igniter and flame sense electrode according to the invention, 
indicated generally at 60. The electrode 60 includes a shaft 62 
having a first end that terminates in a head, indicated gener 
ally at 70, that includes an upper conductive disc 72 and a 
lower conductive disc 74 separated by a central nonconduc 
tive portion 76. 

In the electrode 60, the upper conductive disc 72 and the 
lower conductive disc 74 are electrically connected to each 
other, for example by intimate contact or by soldering, and 
formed of an electrically conductive material. Such as a metal, 
preferably one that is resistant to heat and corrosion. The 
central nonconductive portion 76 is formed of a non-conduc 
tive material, preferably one that is heat resistant, Such as 
porcelain or ceramic. 

Note that the general structure of the head 70 of the elec 
trode 60 could also be used to forman electrode similar to that 
of FIGS. 9-10 by replacing the non-conductive middle por 
tion 76 with a conductive middle portion. This similar elec 
trode would have electrical properties similar to the electrode 
of FIGS. 9-10 having an integrally formed conductive head, 
however this similar electrode could be easier to manufacture. 

The upper conductive disc 72 is preferably positioned ver 
tically at approximately the center of the vertical extent of the 
main (upper) burner. The horizontal position and the radius of 
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10 
the upper conductive disc 72 are preferably chosen so that a 
spark from the upper conductive disc 72 will pass through gas 
from the main burner ports 25 during ignition, and so that 
flame from the main burner will consistently reach the imme 
diate vicinity of the upper conductive disc 72. The nearest 
point of the upper conductive disc 72 is preferably about 3-3.5 
mm horizontally from the nearest point on the main burner 23. 

Similarly, the lower conductive disc 74 is preferably posi 
tioned vertically at approximately the center of the vertical 
extent of the simmer (lower) burner. The horizontal position 
and the radius of the lower conductive disc 74 are preferably 
chosen so that a spark from the lower conductive disc 74 will 
pass through gas from the simmer burner ports 26 during 
ignition, and so that flame from the simmer burner will con 
sistently reach the immediate vicinity of the lower conductive 
disc 74. The nearest point of the lower conductive disc 74 is 
preferably about 3-3.5 mm horizontally from the nearest 
point on the simmer burner 24. 
The other end of the shaft 62 is preferably open, allowing 

access to an electrical connector 63 that is electrically con 
nected, for example by intimate contact or by soldering, to the 
upper conductive disc 72 and the lower conductive disc 74 of 
the head 70. The electrical connector 63 is formed of an 
electrically conductive material. Such as a metal, preferably 
one that is resistant to heat and corrosion. The electrical 
connector 63 preferably includes a hole 64 which is adapted 
to engage a spring loaded pin in a complementary electrical 
Socket (not shown) to form a secure electrical connection to 
ignition and/or flame sense circuitry (not shown). 
A portion of the shaft 62 is preferably hollow, whereby the 

shaft 62 surrounds a cylindrical cavity 65, with the electrical 
connector 63 preferably positioned within the cavity 65. 
However, this is not required and the shaft 62 may encapsu 
late a greater or lesser amount of the electrical connector 63, 
and the electrical connector 63 is not necessarily positioned 
partially or completely inside the shaft. 
The shaft 62 preferably includes one or more notches 66, 

which are adapted to engage a spring loaded pin to retain the 
shaft in a mechanical Socket (not shown), although this is not 
required. The shaft 62 is made of a non-conductive material, 
preferably a material able to tolerate the high heat levels in the 
vicinity of a gas flame, such as a ceramic or porcelain mate 
rial. 
The electrode 60 preferably includes a shroud 67, for 

example to cover the mechanical Socket, although this is not 
required. The shroud 67 may be formed of a metal, such as 
aluminum or stainless steel, that can tolerate heat and resist 
corrosion. The shroud 67 is preferably electrically isolated 
from the electrical connector 63 and the upper conductive 
disc 72 and lower conductive disc 74 of the head 70. 
The electrode 60 preferably includes a spacer portion 68 

between the shroud 67 and the lower conductive disc 74 of the 
head 70. The spacer portion 68 is preferably formed as an 
integral portion of the shaft 62, of the same non-conductive 
and heat-tolerant materials as the shaft 62. 

FIGS. 13 and 14 provide side and cross-section views, 
respectively, of another embodiment of a combined igniter 
and flame sense electrode according to the invention, indi 
cated generally at 80. The electrode 80 includes a shaft 82 
having a first end that terminates in a head, indicated gener 
ally at 90, that includes an upper conductive disc 92 and a 
lower conductive disc 94 separated by a central nonconduc 
tive portion 96. 

In the electrode 80, the upper conductive disc 92 is electri 
cally connected to a first electrical connector 84. The lower 
conductive disc 94 is electrically connected to a second elec 
trical connector 83. The upper conductive disc 92 and the 
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lower conductive disc 94 are electrically isolated from each 
other. It follows that the electrode 80 can enable the use of 
separate circuitry for flame sensing and ignition for the main 
burner and simmer burner, if necessary or desirable in a 
particular application. 

In the electrode 80, the upper conductive disc 92 and the 
lower conductive disc 94 are each formed of an electrically 
conductive material. Such as a metal, preferably one that is 
resistant to heat and corrosion. The central nonconductive 
portion 96 is formed of a non-conductive material, preferably 
a heat resistant material Such as porcelain or ceramic. 
The upper conductive disc 92 is preferably positioned ver 

tically at approximately the center of the vertical extent of the 
main (upper) burner. The horizontal position and the radius of 
the upper conductive disc 92 are preferably chosen so that a 
spark from the upper conductive disc 92 will pass through gas 
from the main burner ports 25 during ignition, and so that 
flame from the main burner will consistently reach the imme 
diate vicinity of the upper conductive disc 92. The nearest 
point of the upper conductive disc 92 is preferably about 3-3.5 
mm horizontally from the nearest point on the main burner 23. 

Similarly, the lower conductive disc 94 is preferably posi 
tioned vertically at approximately the center of the vertical 
extent of the simmer (lower) burner. The horizontal position 
and the radius of the lower conductive disc 94 are preferably 
chosen so that a spark from the lower conductive disc 94 will 
pass through gas from the simmer burner ports 26 during 
ignition, and so that flame from the simmer burner will con 
sistently reach the immediate vicinity of the lower conductive 
disc 94. The nearest point of the lower conductive disc 94 is 
preferably about 3-3.5 mm horizontally from the nearest 
point on the simmer burner 24. 
The other end of the shaft 82 is preferably open, allowing 

access to the first electrical connector 84 that is electrically 
connected to the upper conductive disc 92, and also access to 
the second electrical connector 83 that is electrically con 
nected to the lower conductive disc 94 of the head 90. The first 
electrical connector 84 and the second electrical connector 83 
are electrically isolated from each other, and each is formed of 
an electrically conductive material. Such as a metal, prefer 
ably one that is resistant to heat and corrosion. Each electrical 
connector may include a hole (not shown) adapted to engage 
a spring loaded pin in a complementary electrical Socket to 
form a secure electrical connection to ignition and/or flame 
sense circuitry. 
A portion of the shaft 82 is preferably hollow, whereby the 

shaft 82 surrounds a cylindrical cavity 85, with the first elec 
trical connector 84 and the second electrical connector 83 
preferably positioned within the cavity 85. However, this is 
not required and the shaft 82 may encapsulate a greater or 
lesser amount of the electrical connectors, and the electrical 
connectors are not necessarily positioned partially or com 
pletely inside the shaft. 
The shaft 82 preferably includes one or more notches 86, 

which are adapted to engage a spring loaded pin to retain the 
shaft in a mechanical Socket (not shown), although this is not 
required. The shaft 82 is preferably made of a non-conductive 
material able to tolerate the high heat levels in the vicinity of 
a gas flame, such as a ceramic or porcelain material. 

The electrode 80 preferably includes a shroud 87, for 
example to cover the mechanical Socket, although this is not 
required. The shroud 87 may be formed of a metal, such as 
aluminum or stainless steel, that can tolerate heat and resist 
corrosion. The shroud 87 is preferably electrically isolated 
from the first electrical connector 84, the second electrical 
connector 83, the upper conductive disc 92 and lower con 
ductive disc 94 of the head 90. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
The electrode 80 preferably includes a spacer portion 88 

between the shroud 87 and the lower conductive disc 94 of the 
head 90. The spacer portion 88 is preferably formed as an 
integral portion of the shaft 82, of the same non-conductive 
and heat-tolerant materials as the shaft 82. 

FIG. 15 is a cross-section of the burner assembly of FIG. 6, 
illustrating the relative horizontal and vertical positions (not 
to scale) of an electrode 40 according to the invention along 
side an exemplary dual stage Stacked gas burner 22. 
The distance labeled Ain FIG. 15 is the horizontal distance 

between the central axis 100 of the electrode 40 and the point 
102 on the upper conductive disc 52 that is nearest to the main 
burner 23. If the upper conductive disc 52 is formed as a 
circle, A is the radius of the circle. The distance labeled B in 
FIG.15 is the horizontal distance between the central axis 100 
of the electrode 40 and the point 103 on the lower conductive 
disc 54 that is nearest to the simmer burner 24. 
The distance labeled C in FIG. 15 is the horizontal distance 

between the nearest point 104 on the main burner 23 to point 
102 on the upper disc 52. The distance labeled D in FIG. 15 is 
the horizontal distance between the nearest point 105 on the 
simmer burner 24 to point 103 on the lower disc 54. 
The distance labeled Ein FIG. 15 is the horizontal distance 

between the central axis 101 of the main burner 23 and the 
point 104 on the main burner 23 that is nearest to the upper 
conductive disc 52. If the main burner is formed as a circle, E 
is the radius of the circle. The distance labeled F in FIG. 15 is 
the horizontal distance between the central axis 101 of the 
simmer burner 24 and the point 105 on the simmer burner 24 
that is nearest to the lower conductive disc 54. 
As shown in FIG. 15, the vertical position 106 of the lower 

conductive disc 54 is preferably near the center of the vertical 
extent 109 of the simmer burner 24. Similarly, the vertical 
position 107 of the upper conductive disc 52 is preferably 
near the center of the vertical extent 108 of the main burner 
23. 

FIG. 14 shows a cooking appliance according to the inven 
tion with a combined igniter and flame sense electrode and a 
dual stage Stacked gas burner. The cooking appliance 110 
includes a total of four exemplary dual stage stacked gas 
burner assemblies 41, each burner assembly including an 
electrode 40 according to the invention. However, this is not 
required, and an appliance according to the invention may 
include a greater or a lesser number of dual stage gas burner 
assemblies according to the invention. 

It is important to note that the construction and arrange 
ment of the elements of the dual disc electrode and burner 
system as shown in the preferred and other exemplary 
embodiments discussed herein are illustrative only. Those 
skilled in the art who review this disclosure will readily appre 
ciate that many modifications are possible (e.g., variations in 
sizes, dimensions, structures, shapes and proportions of the 
various elements, values of parameters, mounting arrange 
ments, materials, colors, orientations, etc.) without materially 
departing from the novel teachings and advantages of the 
Subject matter recited in the claims. 

For example, while the components of the disclosed 
embodiments may include a dual disc electrode, a dual stage 
gas burner, and an appliance, the features of the disclosed 
embodiments have a much wider applicability. For example, 
the dual disc electrode design is adaptable in other settings 
where dual stage gas burners may be found, such as residen 
tial heating, industrial dryers or heaters, gas dryers for cloth 
ing, or water heaters. 

In the exemplary embodiments, the dual disc electrode 
includes portions, such as the upper and lower conductive 
discs and the middle portion of the head, which are approxi 
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mately annular (ring) in shape. However, these portions of the 
dual disc electrode are not necessarily annular, and other 
shapes could be used. For example, the upper and lower 
conductive discs could be triangular or square in shape. Thus, 
the term "disc' in the claims of this application means any 
structure extending from the axis of the electrode toward the 
central axis of the gas burner, whether or not that structure is 
flat, elongated, or convex, whether or not that structure is 
ring-shaped or not, and whether or not that structure is sym 
metric about the axis of the electrode. 
An electrode, gas burner assembly, or appliance according 

to the invention can be used with, or include, a variety of 
different gas burners. For example, the invention can be used 
with dual stage burners where the individual burners are not 
necessarily ring-shaped, coaxial, or symmetric about the cen 
tral axis of the gas burner. 

Further, the invention can be used with a single stage 
burner, to allow reliable ignition and flame detection for a 
wider range of flame levels from the single stage burner. In 
other words, the invention can extend the effective operating 
range of a single stage burner—the so-called “turndown 
ratio of the burner. For example, a single stage burner assem 
bly that can reliably operate between 15,000 BTU/hr and 500 
BTU/hr has a turndown ratio of 30:1. 

With a wide turndown ratio, the vertical positions and 
horizontal reaches of the maximum and minimum flame lev 
els will differ. At high flame outputs, the flame will be rela 
tively long whereby it will mainly strike the upper portion of 
an electrode according to the invention. At low flame outputs, 
the flame will be relatively short and close to the burner 
whereby it will mainly strike the lower portion of an electrode 
according to the invention. Thus, a single stage burner can 
also be used with an electrode according to the invention, for 
example to extend the turndown ratio of the single stage 
burner. 

Similarly, although the exemplary embodiments of FIGS. 
6-14 show dual disc electrodes that include an upper conduc 
tive disc, a tapered middle portion, and a lower conductive 
disc each having a different radius, this is not necessary for an 
electrode according to the invention. For example, an elec 
trode according to the invention could be formed as a trun 
cated cone shape, where the radius of the middle section 
changes linearly from the upper conductive disc to the lower 
conductive disc. Similarly, it is not necessary that the middle 
portion is tapered, and it may be cylindrical, concave, or 
convex. 

An electrode according to the invention could also be 
formed using an upper conductive disc, a middle portion, and 
a lower conductive disc where two or more of the three 
components might have the same radius. For example, the 
radius of the middle portion and the upper conductive disc 
might be the same, with the lower conductive disk having a 
larger radius, whereby such an electrode would resemble a 
“top hat.” Similarly, the radius of the middle portion and the 
lower conductive disc might be the same, with the upper 
conductive disk larger, whereby such an electrode would 
resemble an inverted hat. 

The particular materials used to construct the exemplary 
embodiments are also illustrative. For example, although the 
electrically conductive components of the dual disc electrode 
are preferably made of metal, and the non-conductive com 
ponents of the dual disc electrode are preferably made of a 
heat resistant porcelain or ceramic, other Suitable materials 
could be used. All such modifications, to materials or other 
wise, are intended to be included within the scope of the 
present invention as defined in the appended claims. 
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The order or sequence of any process or method steps may 

be varied or re-sequenced according to alternative embodi 
ments. Other Substitutions, modifications, changes and/or 
omissions may be made in the design, operating conditions 
and arrangement of the preferred and other exemplary 
embodiments without departing from the spirit of the present 
invention as expressed in the appended claims. 
The components of the dual disc electrode, dual stage 

burner, and appliance may be mounted to each other in a 
variety of ways as known to those skilled in the art. As used in 
this disclosure, the term mount includes join, unite, connect, 
associate, hang, hold, affix, attach, fasten, bind, paste, secure, 
bolt, screw, rivet, solder, weld, and other like terms. The term 
cover includes envelop, overlay, and other like terms. 

It is understood that the invention is not confined to the 
embodiments set forth hereinas illustrative, but embraces all 
such forms thereof that come within the scope of the follow 
ing claims. 
What is claimed is: 
1. A gas burner assembly comprising: 
a first burner including a first as port; 
a second burner including a second gas port, wherein the 

second burner is stacked with the first burner; and 
an electrode comprising: 

a non-conductive shaft; 
a first conductive element mounted on the non-conduc 

tive shaft; 
a second conductive element mounted on the non-con 

ductive shaft; and 
an electrical connector, wherein the first conductive ele 
ment and the second conductive element are both 
electrically connected to the electrical connector, 

wherein the electrode is configured to generate a spark 
between at least one of the first conductive element and 
the first burner or the second conductive element and the 
second burner. 

2. The gas burner assembly of claim 1, further comprising 
a central conductive portion between the first conductive 
element and the second conductive element, 

wherein the first conductive element, the second conduc 
tive element, the central conductive portion, and the 
electrical connector are electrically connected together. 

3. The gas burner assembly of claim 2, wherein the first 
conductive element is annular in shape and formed of metal, 
and wherein the second conductive element is annular in 
shape and formed of metal. 

4. The gas burner assembly of claim 1, further comprising 
a central nonconductive portion between the first conductive 
element and the second conductive element. 

5. The gas burner assembly of claim 4, wherein the first 
conductive element is annular in shape and formed of metal, 
and wherein the second conductive element is annular in 
shape and formed of metal. 

6. The gas burner assembly of claim 1, wherein the first 
conductive element is annular in shape and formed of metal, 
and wherein the second conductive element is annular in 
shape and formed of metal. 

7. A gas burner assembly, comprising 
a first burner including a first gas portin a first Surface of the 

first burner; 
a second burner including a second gas port in a second 

surface of the second burner, wherein the second burner 
is stacked with the first burner in a first direction so that 
the first gas port and the second gas port openina second 
direction generally perpendicular to the first direction; 
and 
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an electrode that includes a non-conductive Support mem 
ber; 

a first conductive element mounted on the Support member 
and positioned closer to the first gas port than to the 
Second gas port: 5 

a second conductive element mounted on the Support mem 
ber and positioned closer to the second gas port than to 
the first gas port; and 

an electrical connector, wherein the first conductive ele 
ment and the second conductive element are both elec- 10 
trically connected to the electrical connector. 

8. The gas burner assembly of claim 7, wherein the first 
conductive element is annular in shape and formed of metal, 
and wherein the second conductive element is annular in 
shape and formed of metal. 15 

9. The gas burner assembly of claim 7, wherein at least a 
portion of the first conductive element is positioned relative to 
the first gas port of the first burner to form a first spark gap 
therebetween in the second direction, and wherein at least a 
portion of the second conductive element is positioned rela- 20 
tive to the second gas port of the second burner to form a 
second spark gap therebetween in the second direction. 

10. The gas burner assembly of claim 9, wherein the first 
spark gap is between 1 and 5 mm in the second direction, and 
wherein the second spark gap is between 1 and 5 mm in the 25 
second direction. 

11. The gas burner assembly of claim 7, wherein the first 
burner is a main burner, and wherein the second burner is a 
simmer burner. 

12. The gas burner assembly of claim 7, wherein the first 30 
burner is a main burner, wherein the second burner is a sim 
merburner, and wherein the first burner is stacked on top of 
the second burner in the first direction. 

13. The gas burner assembly of claim 7, wherein the first 
burner is a main burner, wherein the second burner is a sim- 35 
merburner, and wherein the second burner is stacked on top 
of the first burner in the first direction. 

14. The gas burner assembly of claim 7, further comprising 
a central conductive portion between the first conductive 
element and the second conductive element, wherein the first 40 
conductive element, the second conductive element, the cen 
tral conductive portion, and an electrical connector of the one 
or more electrical connectors are connected together. 

15. The gas burner assembly of claim 14, wherein the first 
conductive element is annular in shape and formed of metal, 45 
and wherein the second conductive element is annular in 
shape and formed of metal. 

16. The gas burner assembly of claim 7, further comprising 
a central nonconductive portion between the first conductive 
element and the second conductive element. 50 

17. The gas burner assembly of claim 16, wherein the first 
conductive element is annular in shape and formed of metal, 
and wherein the second conductive element is annular in 
shape and formed of metal. 

18. The gas burner assembly of claim 7, wherein the elec- 55 
trode further comprises a central conductive portion between 
the first conductive element and the second conductive ele 
ment, and further wherein the first conductive element, the 
second conductive element, and the central conductive por 
tion are integrally formed together. 60 

19. A gas appliance, comprising: 
one or more gas burner assemblies, each gas burner assem 

bly including 
a first burner including a first gas portina first Surface of the 

first burner; 65 
a second burner including a second gas port in a second 

surface of the second burner, wherein the second burner 
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is stacked with the first burner in a first direction so that 
the first gas port and the second gas port openina second 
direction generally perpendicular to the first direction; 
and 

at least one electrode, the electrode including a non-con 
ductive Support member, 

a first conductive element mounted on the Support member 
and positioned closer to the first gas port than to the 
Second gas port; 

a second conductive element mounted on the Support mem 
ber and positioned closer to the second gas port than to 
the first gas port; and 

an electrical connector, wherein the first conductive ele 
ment and the second conductive element are both elec 
trically connected to the electrical connector. 

20. The gas appliance of claim 19, wherein the first con 
ductive element is annular in shape and formed of metal, and 
wherein the second conductive element is annular in shape 
and formed of metal. 

21. The gas appliance of claim 19, wherein at least a por 
tion of the first conductive element is positioned relative to the 
first gas port of the first burner to form a first spark gap 
therebetween in the second direction, and wherein at least a 
portion of the second conductive element is positioned rela 
tive to the second gas port of the second burner to form a 
second spark gap therebetween in the second direction. 

22. The gas appliance of claim 19, wherein the first spark 
gap is between 1 and 5 mm in the second direction, and 
wherein the second spark gap is between 1 and 5 mm in the 
second direction. 

23. The gas appliance of claim 19, wherein the appliance is 
a cooking appliance, wherein the first burner is a main burner, 
and wherein the second burner is a simmer burner. 

24. The gas appliance of claim 19, wherein the first burner 
is a main burner, wherein the second burner is a simmer 
burner, and wherein the first burner is stacked on top of the 
second burner in the first direction. 

25. The gas appliance of claim 19, wherein the first burner 
is a main burner, wherein the second burner is a simmer 
burner, and wherein the second burner is stacked on top of the 
first burner in the first direction. 

26. The gas appliance of claim 19, further comprising a 
central conductive portion between the first conductive ele 
ment and the second conductive element, wherein the first 
conductive element, the second conductive element, the cen 
tral conductive portion, and an electrical connector of the one 
or more electrical connectors are connected together. 

27. The gas appliance of claim 26, wherein the first con 
ductive element is annular in shape and formed of metal, and 
wherein the second conductive element is annular in shape 
and formed of metal. 

28. The gas appliance of claim 19, further comprising a 
central nonconductive portion between the first conductive 
element and the second conductive element. 

29. The gas appliance of claim 19, wherein the electrode 
further comprises a central conductive portion between the 
first conductive element and the second conductive element, 
and further wherein the first conductive element, the second 
conductive element, and the central conductive portion are 
integrally formed together. 

30. The gas appliance of claim 19, further comprising a 
central conductive portion between the first conductive ele 
ment and the second conductive element, wherein the first 
conductive element, the second conductive element, the cen 
tral conductive portion, and the electrical connector are con 
nected together. 
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31. A gas burner assembly comprising: 
a first burner including a first gas port, 
a second burner including a second gas port, wherein the 

second burner is stacked with the first burner; and 
an electrode comprising: 

a non-conductive shaft; 
a first conductive element mounted on the non-conduc 

tive shaft; 
a second conductive element mounted on the non-con 

ductive shaft; 
a first electrical connector, 
a second electrical connector, and 
wherein the first conductive element is electrically con 

nected to the first electrical connector and the second 
conductive element is electrically connected to the 
second electrical connector, and further wherein the 
first conductive element is configured to generate a 
first spark within a vicinity of the first gas port of the 
first burner under control of the first electrical con 
nector and the second conductive element is config 
ured to generate a second spark within a vicinity of the 
second gas port of the second burner under control of 
the second electrical connector. 

32. The gas burner assembly of claim 31, wherein the first 
conductive element is annular in shape and formed of metal, 
and wherein the second conductive element is annular in 
shape and formed of metal. 

33. The gas burner assembly of claim 31, further compris 
ing a central nonconductive portion between the first conduc 
tive element and the second conductive element. 

34. The gas burner assembly of claim 31, wherein the first 
conductive element is electrically isolated from the second 
conductive element. 

35. A gas burner assembly, comprising 
a gas burner including a first stage burner adapted to pro 

duce a high level flame extending into a high flame 
region and a second stage burner adapted to produce a 
low level flame extending into a low flame region, and 

an electrode that includes 
a non-conductive Support member; 
a first conductive element mounted on the non-conduc 

tive Support member; 
a second conductive element mounted on the non-con 

ductive Support member; 
a first electrical connector, 
a second electrical connector, and 
wherein the first conductive element is electrically con 

nected to the first electrical connector and the second 
conductive element is electrically connected to the 
second electrical connector, and further wherein the 
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first conductive element is configured to generate a 
first spark corresponding to the first stage burner 
under control of the first electrical connector and the 
second conductive element is configured to generate a 
second spark corresponding to the second stage 
burner under control of the second electrical connec 
tOr. 

36. The gas burner assembly of claim 35, further compris 
ing a central nonconductive portion between the first conduc 
tive element and the second conductive element. 

37. The gas burner assembly of claim 35, wherein the first 
conductive element is electrically isolated from the second 
conductive element. 

38. A gas appliance, comprising 
one or more gas burner assemblies, wherein at least one of 

the one or more gas burner assemblies comprises a first 
stage burner adapted to produce a high level flame 
extending into a high flame region and a second stage 
burner adapted to produce a low level flame extending 
into a low flame region; and 

at least one electrode, the electrode including 
a non-conductive Support member, 
a first conductive element mounted on the non-conductive 

Support member, 
a second conductive element mounted on the non-conduc 

tive Support member, 
a first electrical connector; 
a second electrical connector; and 
wherein the first conductive element is electrically con 

nected to the first electrical connector and the second 
conductive element is electrically connected to the sec 
ond electrical connector, and further wherein the first 
conductive element is configured to generate a first spark 
corresponding to the first stage burner under control of 
the first electrical connector and the second conductive 
element is configured to generate a second spark corre 
sponding to the second stage burner under control of the 
second electrical connector. 

39. The gas appliance of claim 38, wherein the first con 
ductive element is annular in shape and formed of metal, and 
wherein the second conductive element is annular in shape 
and formed of metal. 

40. The gas appliance of claim 38, further comprising a 
central nonconductive portion between the first conductive 
element and the second conductive element. 

41. The gas appliance of claim 38, wherein the first con 
ductive element is electrically isolated from the second con 
ductive element. 


